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Introduction

The purpose of thisesourceassessmenis todetermineand documenwhich river values

meett he standard f or “ Onothesossl CrekalhidahdySceRieRvarr k ab |l e ”
corridor. This assessmedbcuments the evaluation aEsourceconditionsand river \alues at

the timethat Congress designatdebssil Creelis a wild and scenic rivévarch 2009) and

updates these conditions and values to present condition (which variessbyiree)

It is important to identify the outstandingly remarkable values (ORVs) beches&/ild and

Scenic Rivers A@VSRAj)equires the administering agenty“ pr ot ect and enhance
r i v e r-flowing tondstien, water quality and isutstandinglyremarkable @alues. Protecting

and enhancing the freow condition, water quality, and ORYecome the basis for managing

the wild and scenic river corridor

In late 2010, the Forest Service published a draft of this document and asked the public to
comment on the significance of each resource and the preliminary findings. In resgbase
Forest Service received I&ters representing 26 individuals or organizatioi%is revied
resource assessment responds to those comments

Background
On March 302009, Congress designated approximately 16.8 miles (27 Krossil Creek
(Arizona)as awild andscenicriver (WSRWvith the following segments and classification:

1 The approximatel®.7-mile @.3-km) segment from the confluence of Sand Rock and
Calf Pa Canyons to the pointhere the segment exits the Fossil Spring Wilderness, as a
wild river

1 The approximately.5-mile (L2-km) segment from where the segment exits the Fossil
Creek Wilderness to the boundary of the Mazatzal Wilderness, as a recreatienal

1 The6.6-mile (10.6km) segment from the boundary of the Mazatzal Wilderness
downstream to the confluence with the Verde River, as a wild river
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Figure 1 - Arizona map with Fossil Creek location
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Wild and Scenic Rivers I Frivate Ownership
- Fossil Creek Wild River - 2920 acres in two segments - Fossil Springs & Mazatzal Wildernesses
- Fossil Creek Recreational River - 2275 acres ~— National Forest Boundary

Verde Wild and Scenic River — Tralil

Figure 2 - Fossil Creek Wild and Scenic River Interim Corridor
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Wild and Scenic Rivers Act Requirements

In order to be assessed as outstandingly remarkable, aralated value must be a unique,

rare, or exemplary feature that is significant at a comparatregional or national scale.
Dictonarydef i ni ti ons of the words “unique” and
that is aconspicuous example from among a number of similar values that are themselves
uncommonor extraordinary.

ra

While the spetrum of resourcesind opportunitiesghat may be considered is broad, all values
should be directlyiver-related. That is, they should:

1) Be located in the river or on its immediate shorelands (generally within 1/4 mile on
either side of the river);

2) Contribute substantially to the functioning of the river ecosystem; and/or
3) Owe their location or existence to the presence of the river.

Thisresourceassessment uses the criteria developed by the Interagency Wild and Scenic Rivers
Coordinating Councind incorporated into agency policy (Forest Service Handbook 1909.12,
Chapter 82.14)te v al uat e F o svalie$ andCdetermike’'the outsiandiagly

remarkable values associated with the crébkeragency Wild and Scerfivers Coordinating
Council, 1999and water (Interagency Wild and Scenic Rivers Coordinating Council, 2088)
Fossil Creek planning team develogsahilarcriteria for those river valuethat the

Coordinating Council did not addresBhe determinéion that a river area contains outstanding
values is a professional judgment on the part of an interdisciplinary team, based on objective,
scientific analysifUSDA Forest Service, 2006)

Previous identification of Fossil Creek’s outstandingly remarkable
values

In 1993 the ForesiService conductesdtudies ofArizona's freglowing rivers angublished its
findings in a 304page report (the "1993 Report")The 1993 Report identified 57 rivers and
streamsas potentially eligile for inclusion irthe NationalWild andScenicRvers System The
Forest Service concluded thigie portion of Fossil Creekelow theFossil Springs damet the
eligibility criteria: freeflowing and possessing outstandingly remarkai@elogy, fish, viilife,
history,ecology, and riparian communitsalues(USDA Fost Service1993)

Inthe early 200, the Forest Service proposedanagementchangedor the Fossil Creek area

to provide more effective resource protection and improved recreation ¢yiand in response

tot he expected decommi ssioning of the Arizona
plantsand removal of the Fossil Springs daaithough this planning process was not

completed,the proposalpublished on the Forest Service wébsncluded an analysis of the

eligibility of Fossil Creelis a wild and scenic riveiom the Fossil Springs to the Verde Riwver

anticipation of restoration of flows. Thei ver ' s out st andingly remar ka
asscenerygeology, fik, wildlife, history, and botangCoconino National Forest, 2002)
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In 2003, the Arizona Wilderness Coalition published a report tilessil Creek Wild and Scenic
River Proposal This report alsevaluated resources dfosd Creekfrom the Fossil Springs to
the Verde Riveto determine outstandingly remarkable valueldsing citeria consistent with
thosedeveloped by thénteragency Wild and Scenio/&i Coordinating Councihey found

that the following resources met theutstandingly remarkable value criteriscenerygeology,
fish, wildlife, cultural resources, amtology(Arizona Wilderness Coalition, 2003)

Table 1. Previous evaluations of outstandingly remarkable values for Fossil Creek

1993 report Early 2000’s Forest 2003 Arizona
Service Planning Wilderness Coalition
Length From just below From Fossil Springs to th) From Fossil Springs to
Studied Fossil Springs dam | Verde River (~14 miles | the Verde River (~14
to the Verde River | 22.5 km) miles or 22.5 km)
(~13.5 miles or 21.7
km)
ORVs 1 Geology 1 Scenery 1 Scenery
identified 1 Fish 1 Geology 1 Geology
1 Wildlife 1 Fish 1 Fish
1 History 1 Wildlife 1 Wildlife
1 Ecology 1 History 1 Cultural Resource
1 Riparian 1 Botany 1 Ecology
Community

Changed Conditions since previous ORV Assessments
Since thes assessmers several changes have occurréngt haveinfluenced findings of
outstandingly remarkable

T

In 20042005, gveral agencies partnered to build a fish barrier in the lower part of
Fossil Grek, remove nomative fishabove the barrierand return native fish above the
barrierto restorea native-only fish populationto Fossil Creek;

In 2005, ArizonaPublic Serviceremovedthe top 14 feet @.3 meter3 of the Fossil
Springs damremoved the drersion structureand naturalflow wasrestored inFossil
Creek

In 2009,Congress included approximateély8 additional miles4.5km)as a wild and
scenic rivertian had been previously studied,;

The Arizona Game and Fish Departmamd the USHsh andwWildlife Servicestocked
multiple endangered/threatead fish species in Fossil Creek;

After natural flow was restored to the creelgcreation use increased exponentially
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River Value Descriptions, Evaluations and Findings

River Values Evaluated (updated in 2015)

Review of Forest Service Policy indicates that river values should include free flowing character,
water qualityas well aoutstandingly remarkable values (Interagency Wild and ScergcsRiv
Coordinating Counc#003) Long term protection of thever values are critical objectives

found in the Wild and Scenic Rivers Act, specifically Section 13(c) creates a federal reserved
water right for Wild and Scenic Rivers (WSR), and Section 1(b) establishes protection of water
guality a one of the threefld purposes of the act. The Coconino NF has chosen to carry free
flowing character and water quality (including quantity) as river values throughout the
assessment and planning, in addition to the outstandingly remarkable values of biological,
geology Apache and Yavapai Traditional and Contemporary Cultural Vadinelsrecreation.

Table2 lists thevaluesdescribed and evaluated in this document and summarizes thenfysdi

for outstandingly remarkable and rivealues. For some values, there is a change from a
previous finding to the present one. This is due to changed condgiors the previous
evaluationsand/or the extra rigor in this analysis compared to previous oRes.example,ish,
aquatic pecies anawildlife have been combined into a Biological OR¥bitat and population

of each of these three values have been evaluated and deemed outstandingly remarkable and
can be found at the end of this document. Combining into one river \d@des not in any wa
reduce the value of the individual parts, but will reduce redundancy in subsequent
environmental analysidlistory haseen identified in all analysebut has been refined to the
Apache and Yavapai Tribes as the single thread relating historic evetitso@tinuing into the
future. Free flowing character and water quality is included in the river values assessment and
remarkable characteristics are identified. These will remain separate from the outstandingly
remarkable values, but retain the same stafior protection.

Table 2 — River Values Evaluated and Findings

River Value Finding

Recreation Outstandingly remarkable
Geology Outstandingly remarkable
Biological Outstandingly remarkable

Apache and Yavapai Traditional a| Outstandingly remarkable
Conemporary Cultural Values

Water River Value
Scenery Not outstandingly remarkable
PreHistory Not outstandingly remarkable

Riparian Communities and Botanyl Not outstandingly remarkable

Public Input

In September of 2010, the Fast Service conducted two workshops to give the public a chance
to describe what they valuabout Fossil Creek. In addition, during Labor Day weekend and the
week before that, a team of Forest Service employees interviewed visitors at Fossil Creek to
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hear what they value about Fossil Cre€khe subject matter specialists considered all of these
perspectivesvhen evaluating the river valugbut because these citizens were rpobvided

the criteria to evaluate ORVs, in many instances these views repra$erdl perspective

rather than a broader regional or national one.

Region of Comparison

In general, the region of comparisortlie Central Highlands Planning A€&HPA)one of
seven planning areas identified by the Arizona Department of Water Resourégizona
(Figure 2).lt encompasses about3,900 square miles (36000 Rjrand includes the Agua Fria,
Salt River, Tonto Creek, Upper Hassayarapd Verde River Basindlost of theFossil Creek
WSR corridoiiés within the Central Highlands Physiggnec Province, which is a transition

zone between the &sin and Range lowlands to theush ard westand the Plateau Uplands to
the north and ast.
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Organization of the rest of this assessment

The final sectiomf thisresource assessment examines eawrvalueto determine its
significance First, itprovidesthe criterion used to judge the significance afparticularvalue
This assessment uses the criteria developed by the Interagency Wild and Scenic Rivers
Coordinating Council and incorporated into agency policy (Forest Service Handl®ok219
Chapter82.14). The Fossil Creek plamg team developedimilarcriteria for those resources
that the Coordinating Council did not addre$llowing the criterion is aarrative description
of the resource which addresses the factors in the criteriobhe fnal part of each resource
section is dinding as to whether or not a value is unique, rare, or exemplary at a regional or
national scaleandwhetheror notit is outstandingly remarkable
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Evaluation and Recommendations
Scenery

Criteria for Outstandingly Remarkable

The landscape elements of landform, vegetation, water, color and related factors result in
notable or exemplary visual features and/or attractiomishin the region When analyzing
scenic values, additionédctors—such as seasonal variatiomsvegetation, scale of cultural
modifications, and the length of time negative intrusions are viewsy be considered.
Scenery and visual attractions may be highly diverse over the majority of the river or river
segment.

Scenery Description

Fossil Creeis a perennial strearthat meandesthrough a remarkable canyon bottom.
Expansive views from the stream expose a variety of dramatic landforms and ecf@nsing
the encounter with nature Within the canyon arstriking steep, redock cliffs andedrock
gorges. Crystaiclear water reveals the vigorous aqualiie and reflects thesurrounding
flourishingvegetationwith seasonal variationsThere is a striking contrast between the green
canopies billowing from the riparian forest and the surroundanigl environment.The
character of the creek displays a variefywater features includingrilliant blue-green colored
water; still, clear poolswaterfalls, and whitewater as the channel vari@e relative absence
of negative intrusions by human rdifications on adjacent lands has maintained its natural
character and sense of remoteness.

In the upper part of the WSR corridor, the creek meanders over red rocks and one can glance
up to the steep red rock canyon dotted with pinyon and juniper tre@aring the summer, the
creek can become totally dry here. As one travels downstream, water bubbles out of the
ground from the perennial springs. Theeek areachanges from a low water or dry riverbed to

a lush, green environment. One particularly metsting area is called the hanging garden

where springs burst out of the side of the creek and bright green ferns and other plants hang
from the creek bank.

Going downstream, springs continue to add water to the crdgéécauseahe springslischarge
water into Fossil Creek at a constant and relatively high rate compared to other nearby rivers,
visitors can depethon a wellwatered river with many refleatin pools. The springs also
contribute calcium carbonat¢o the water, whichcausesthe bright bluegreen colorof the

water. Thecalcium carbonate also @eposited as travertine formations that resemble bones

or fossilg§and why the creeks named Fossil Creek)he travertine deposits have also
contributed to a variety of river features such as wéads andsmall dams

Traveling farther downstream, the creek is accessible by road for abmiles (6.4«m). Many
deep, clearpoolsare found in this sectionln autumn, he deciduous riparian vegetation
transforms to deep yellows and browns. Dwstream of the roaehccessible portion of the
creek, it continues the deep, continuous water flow, but the travertine formations are no
longer pronounced.
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In addition to the natural featuregyo powerlines run through the WSR corridand visually
impactthe scenery One is a larg845 KMine, which passes throughe WSR corridoin the
road-accessible portion of the corridorThe other is a 69 KV linghich runs from a substain
at Childs to Irving, crosses the craedar Irving, then runs ughe canyonto Strawberry.

Other rivers in the Central Highlands planning area also contain striking scenery. Both Beaver
Creek and Oak Creek have magnificent red rock formations above with water gliding over red,
water-ground rocks below. West Clear Creedoatontains red rock canyons. Tonto Creek has

a waterfall and a canyoriTonto Natural Bridge Stateark containshe largest natural

travertine bridge in the world Within Arizonathe Sedona red rocks and the Grand Canyon are
world-renowned.

Finding

Although the scenery on Fossil Creek is diverse over the majority of the creek, scenery is also
striking in other rivers and areas within the region and the stateaddition, the twopower

lines impact the scenery within the corridofhe scenery at Fas€reek is not unique or rare
within the region, so does not rise to the level of outstandingly remarkable.
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Recreation

Criteria for Outstandingly Remarkable

Recreational opportunities are, or have the potential to be, popular enough to attract visitors
from throughout or beyond the region of comparison or are unique or rare within the region.
Visitors are willing to travel long distances to use the river resources for recreational purposes.
Riverrelated opportunities could include, but are not limitéal sightseeing, wildlife

observation, camping, photography, hiking, fishing, hunting, and boating.

Interpretive opportunities may be exceptional and attract, or have the potential to attract,
visitors from outside the region of comparison.

The river mayrovide, or have the potential to provide, settings for national or regional usage
or competitive events.

Recreation Description

Fossil Creek provides outstanding opportunities for a variety of recreational activities and it
attractsnumerousvisitors, mary of whom return year after year. This freshwater source
provides essential relief from the desert heat. Visitors enjoy the shade and cooler
temperatures from the dense riparian canopy and there is an abundance of deep, clear pools in
which to wade, swimand snorkel. The springs that form Fossil Creek keep the water flow
constant throughout the year, which is an uncommon and welcome attribute for visitors in the
desert southwest.Calcium carbonatdissolvedn the water gives ita beautiful bluegreen

color, whichadds to the enjoyment of the area

Other attractions and opportunities include ti®° F. (21 C) warm springs, camping, hiking,
wilderness appreciation, fishing, wildlife and nature observation, photography, bird watching,
and potential cultiral and historical site interpretation. Visitors typically access Fossil Creek
along the 4 miles (6.4«m) of road that parallethe creek, by hiking northeast of the road along
Fossil Creek to a waterfall, and by hiking or backpacking using the FosgjsSpail.

Where do visitors come from?

Data collected in the summer of 2002010 and 2011show that on average, 55% @il Creek
visitors werefrom the PhoenixMetro area. . However, data collected in 2018dicates that an
even larger percentagef visitors came from the Phoenietro area at 79%A distant second
in all yearswvereresidents from Chino and Prescott Valley$ {019%) Residents from the
communities closest to Fossil Creek, Werde Valley anthe Rim Country (Strawbeyr Pine
and Payson)made uponly 16% of visitorsr 2009, and 11% of visitors in 20 E3relatively
small segment of visitor use. None of the visitors contacted during the summer of 2009
claimed any residence outside the state of ArizgRatert A. M.2009) butin 2013, 3% of
visitors were from out of state (Rotert A.M., 2013)

Fossil Creek has the potential to attract national and international visitors. As $&aeth

the Geology section, only three travertine systems larger than Fossil Creek ekistunited
States, all of which are partially or wholly contained withatibihal Parks.These systems
includeHavasu Creek (Havasupai Indian Reservation and Grand Canyon National Park), Blue
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Springs of the Little Colorado (Navajo Reservation, and Gramgb@#&ational Park), and
Mammoth Hot Springs (Yellowstone National Park). In addition, sites similar to Fossil Creek in
Mexico (Agua Azul) and Croatia (Plitvice)iarportant enough to berotected in National
Parkg(Overby &Malusa, 2002)

River-related Recreation Opportunities

Swimming

Fossil Creek has numerous swimming holes and waterfalls now that the dam has been removed
and natural flows have returned. Visitors swiwade,dive off cliffs, snorkel, and float down

riffles and shortwvaterfalls. The constant 70~.(21 C.water temperature makes taking a dip
enjoyable during most seasons. Swimming veg®rted asthe most popular activity in Fossil

Creek (Rotert A. M, 2009 2010, 201}

Camping

Dispersed camping ialso a popular form of recreation at Fossil Crdak2009, 1sitors usel
nearly160 dispersed and undeveloped campsites alongdtingles (6.4m) of road that

parallel the creek, near swimming holes, and around the spiiRgtert A. , 2010) In 2010the
Forest Service placed restrictions on camping within the riparian areas and on the Tonto
National Forest in the wild and scenic river corridor, so the number of campsites diminished
significantly.The Forest Service contied to implement the camping restriction in subsequent
years, which resulted in further (minor) decreases in the number of campsites and total
denuded area.

Hiking

The trail system within the Fossil Creek WSR corridor provides hiking and backpacking
opportunities into the area including the Mazatzal Wilderness, Fossil Springs Wilddireess,
Verde Wild and Scenic Rivand the Fossil Springs Botanical Area. Portions of four designated
trails are present in the Fossil Creek WSR corridor: the Flnnmg Trail (#154), the Fossil

Springs Trail (#18), the Mail Trail (#38#)d the Deadman Mesa Trail (#17). The Fossil Springs
trail receives the most use of these four trails.

Throughoutthe Fossil Creek area,number of dispersed social trails (ndasignaed trails
created by continuous us@yovide access to the creek at various locations. These dispersed
trails are close to the Fossil Creek Road (Forest Road 708), the ChildsdRestdRoad 502),

the Flume Road/Trail ¢festRoad 154), and dispersed o#sites.

Kayaking

Since the return of natural flows to Fossil Creek, kayakers have discovered the waterfalls of
Fossil Creek. Thepjoy kayaking in the creek all year lohg rare opportunity as most

streams in the warm desert run dry in summer and @@ cold in winter in other areas

Wilderness
Fossil Creek borders and is surrounded by the Mazatzal and Fossil Springs Wildernesses. Due to
the remote nature of Fossil Creek, the rugged, steghled lower canyon, and the springs,
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these wildernesses tdr exceptional opportunities for experienced hikers and backpackers to
venture into the remote areas, explore primitive nature, and have a true wilderness experience.

Cultural Attractions

The Childs and Irving power plants are designated a Nationalt&dgistoric District.The

History and Traditional Uses section of this resource assessment describes these resources
more fully. Previous surveys and predictive models suggest that prehistoric ruins are present in
extremely high densities throughout th@anning area. All alluvial flats currently used for
dispersed camping and picnicking are likely to contain prehistoric resources. Opportunities
exist to interpret these cultural resources.

Fishing

After dam removal, the return of natural water flows)dithe restoration of native fish species
in Fossil Creek, the Arizonar@@aand Fish Commission approwedatch-and-releaseonly
seasonal roundtail chuénd headwater chulishery alonga portion ofFossil Creek starting in
October of 2009.Many anglernjoy fishing for native species in their native habitat, an
opportunity that is rare in Arizona where most native fisheries have been depleted.

Finding

Recreation is an outstandingly remarkable value in Fossil Ciigeloverwhelmingmajority of
visitors to Fossil Creek come from outside the Arizona Central Highlands region (the region of
comparisonland an even largegpercentage came from outside in region in 3athan in 2009.
Althoughit is common for Phoenix residents tominate recreation areas iArizona,Fossil
Creekhas the potential to attract both national and international visitors because of the rare
and unique travertine formationsThewild and scenic river corridarontains exceptional
opportunities to swim, wade, hikejew wildlife amd native fishappreciate the history of the

area and it is rare that all of these opportunities exist in one place.
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Geology

Criteria for Outstandingly Remarkable

The river, or the area within the river corridor, contains one or more exasgjla geol@ic
feature, process or phenomenon that is unique or rare within the regiaroofparison.The
feature(s) may be in an unusually active stage of developmestpr esent a *
example, and/or represent a unique or rare combinatiorgeblogic featurs (erosional,
volcanic, glacial or other geologic structures).

text boc

Geology Description

Early visitors to the area describe@vertine formations in Fossil CreelCharles F. Lummis
(1891) and F.W. Chamberlain (1904) documented the existence of a seriesaofr@ixtary
travertine dams that extended for some distance downstream from the spring sources that
water Fossil Creglas cited irMalusaet al., 2003).These large natural dams created a number
of impressive pools.

In 1909, &6 foot @ m) high dam was wbilt across Fossil Creek and the entire baseflow was
diverted through a flume system primarily for hydropower generation at the Childs power plant
on the Verde River and later at the Irving povyéant next to Fossil CreekAfter diversion of

the baseflow the inchannel travertine structures were breached and largely destroyed by
episodic floods and debris flows. The decommissioning of the hydroelectric pao@ceturn

of full flows to Fossil Crediavetriggered rapd regrowth of travertine damg~uler et al.,

2010)

The American Geofj i ¢ a | | nstit ut eBidically and/er abioticallp ver ti ne as
precipitated calcium carbonate (predominately calcite and aragonite) from sfeshgheated

and/or ambientt e mp e r at u (Americam Geelogisdl Institute)lravertine is chemically

identical to the mineral calcite, which is distinguished from other forms of calcium carbonate by

its banded and often porous structure resulting from its mode of deposition. A rare

combnation of natural processes is naiged for the calcium carbonatgch spring water to

form travertine damgOverby & Malusa, 2002)

Springs emitting water supersaturated with calcium carbonate have the potential to create
travertine structures that dramatically alter stream morphology. These structures form when
water interacts with the soil zone, carbonate aquifers, organic material, or regional geothermal
activity to produce H2CO3 . The H2CO3 increases dissolution ohatelvocks resulting in

elevated dissolved CO2 concentrations in the water. The concentration gradient between
atmospheric CO2 and dissolved CO2 in water emerging from an aquifer initiates outgassing. As
CO2 concentrations move toward equilibrium througitgassing, the water becomes
supersaturated with CaCO3, eventually reaching a critical level. When this critical level is
exceeded, a kinetic barrier is surpassed and CaCO3 precipitates to form travertine deposits
(Malusa et al., 2003)

Malusa (1997and Malusa, Overby, and Parn@D03)quantified calcite (travertine)
precipitation at full flows and seepage flows in the natural channel, and documented the
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approximate number of remnant travertine dams located in the historic travertine reach within
Fosil Creek.Within months of restoration of natural flows in Fossil Creek in 2005, hundreds of
new travertine dams started to form within the stretch of river 10 km downstream of the old
dam (Fuller et al.2010)

Overby and Malusg@002)state that in #l of North Americathere are only three travertine

systems larger (with respect to water discharge and mineral deipaguiotential) than Fossil
Creekall of which are partially or wholly contained within National Parks and are considered
scenic park ®asures. These systems includi@vasu Creek (Havasupai Indian Reservation and
Grand Canyon National Park), Blue Springs of the Little Colorado (Navajo Reservation, and
Grand Canyon National Park), and Mammoth Hot Springs (Yellowstone National Park). In
addition, sites similar to Fossil Creek in Mexico (Agua Azul) and Croatia (Plitvice), are protected
in National Parks.

Historical accounts, remnant dam buttresses, geochemical datathenichpid regrowth of
travertine dams after flows were restored in 2086 provide evidence thatossil Creek
definitively has the potential to quickly rebuild a huge travertaystem (Fuller et §12010)

Finding
The travertine formations in Fossil Creek are the fourth largest in North America and the

potential to quicklyrebuild a huge travertine system is a rare feature. The geology of Fossil
Creek is outstandingly remarkable.
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Biological (Fish and Aquatic Resources)

Criteria for Outstandingly Remarkable
Fishand aquatiocvalues may be judged onelrelative merits of gher populations or habitat, or
a combination of these riverelated conditions.

Populations- The river is nationally or regionally an important produogresident and/or
anadromous fistor aquaticspecies.Of particular significance is the presendendld stocks
and/or federal or state listed (or candidate) threatened, endangered or sensitive species.
Diversity of species is an importaagpect of this ORV.

Habitat - The river provides exceptionally high quality habitat for islaquaticspecies
indigenous to the region. Of particular significance is habitat for wild stocks and/or federal or
state listed (or candidate) threatened, endangered or sensitive speBip®rsity of habitats is

an important consideration and could, in itself, lead tdesermination of outstandingly
remarkable.

Fish and Aquatic Resources Description

Populations:

The Fossil Creek renovation created a pure native fish community in over 16.5 km of stream
above the barrier (Weedman et al. 2005). Nine federally listed @gt@ervice sensitive fish

species either are present or have suitable habitat in the Fossil Creek CRMP analysis area (Table
3). Seven species are federally listed or candidate for listing. Four of the nine fish species are

on the Southwestern Regionad¥ est er ' s sensitive species | ist
presently home to the largest number of native fish species protected from nonnative fish

impacts in Arizona. Native fish (Table 3) include headwater ahiltbn{gra), roundtail chub

(Gila robusta), speckled dacerfinichthys osculus), longfin daceAgosia chrysogaster), Sonora

sucker Catostomus insignis), and desert suckePgntosteus clarki). Recently (2002011)

Arizona Game and Fish Department and U.S. Fish and Wildlife Service repapiedace

(Meda fulgida), loach minnowTiaroga cobitis), Gila topminnow~Roeciliopsis occidentalis

occidentalis), and razorback suckexyfrauchen texanus) to the stream. Longfin dace (Tangle

Creek, AZ lineage), although already present in Fossil Qvaslglso stocked to augment the

native Fossil Creek population.

In addition, three Forest Service sensitive macroinvertebrates are present or have suitable
habitat in the Fossil Creek CRMP analysis area (Table 3). Fossil springgnéip§is simplex)

is endemic to the Fossil Creek basin. Limited surveys for springsnails have occurred in the Fossil
Creek watershed. Northern Arizona University conducted surveys between 2002 and 2006 and
documented springsnails in six out of eight springs surveyedk@v&t al., 2009). Fossil

springsnail is present in several springs in the Fossil Creek watershed, but research by Martinez
and Hedwall (2013) indicates that several of these documented sites have desiccated. Fossil
Creek contains a high diversity of maicivertebrates compared to other southwestern

streams, with well over 100 macroinvertebrate spedidsrthern Arizona University, 2005)

Suitable habitat also exists for two other Forest Sensitive macroinvertebrate spedis J.a
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Table 3. Threatened, endangered, and sensitive fishes and macroinvertebrates expected to occur in
the Fossil CRMP analysis area.

Species | status® | Occurrence?
Fish
Colorado pikeminnow Endangered, WC @]
Ptychocheilus lucius Experimental, Non
Essentia
Razorback sucker Endangered, WC o, A, CH
Xyrauchen texanus
Loach minnow Endangered, WC o, A, CH
Tiaroga cobitis
Spikedace Endangered, WC O,A, CH
Meda fulgida
Gila topminnow Endangered, WC O A
Poeciliopsis occidentalis
Roundtail chub Candidate, WC, F$ @)
Gila robusta
Headwater chub Canddate, WC, S @)
Gila nigra
Desert sucker FSS @]
Pantosteus clarki
Sonora sucker FSS @)
Catostomus insignis
Macroinvertebrates
Fossil springsnail FSS @]
Pyrgulopsis simplex
California Floater FSS H
Anodonta californiensis
A caddisfly FSS @]
Wormaldia planae
Status:

1 WC= Wildlife of Special Concern in Arizona (1996 Arizona Game & Fish Department
classification pending revision to Article 4 of the State Regulations)
I FSS= Forest Service Sensitive Species (USFS, Southwestern Region, Regional Foreste
21 September 2007, and updated October 2007)
2Occurrence:
O = Species known to be extant, or occur in the general vicinity.
H= Species not known to occur in Fossil Creek, but whose suitable or potential habitat
A = Species recef@edky stocked into Fossi
CH = Species has critical habitat in or immediately downstream of project area.

= =4 -4 A

Populations of native aquatic species in Fossil Creek continue to adjust to the préeatand
natural flow environment and have not reached equilibrium since damaval and installation

of the downstream fish barrier. Since restoration, however, there was a 50 fold increase in the

relative abundance of native fish (Marks et al 2010). These numbers appear to be declining
somewhat (Marsh et al 2010). There is a stdeprease in relative abundance of native fish at
two sites that are less than a half kilometer downstream from the Purple Mountain site (M.
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O Nei | | and D. Peter sen, Ari zona Game and Fi s
this decline is unknown.

Prior to renovation, nonnative green sunfidlegomis cyanellus) invaded Fossil Creek from the
Verde River or were illegally released into the stream. Nonnative smallmouthMassdterus
dolomieu) also invaded Fossil Creek and were present from thdeé/eonfluence upstream to a
large waterfall acting as a fish barrier located about 5 km below the old Fossil Springs Diversion
Dam. There are records of yellow bullhe@deheiurus natalis) downstream of Sally May Wash
(AGFD unpublished data), plus sevethkeo nonnative fishes that occasionally enter lower

Fossil Creek from the Verde River.

Fishing

After dam removal, the return of natural water flows, and the restoration of native fish species

in Fossil Creek, the Arizona Game and Fish Commission approeedd¢ i ng t he countr
ever blue ribbon catcland-releaseonly seasonal roundtail chub fishery along four miles of

Fossil Creek starting in October of 2009 (season is the first Saturday in October through April

30th). Although the fishery is somewhaintroversial, many anglers enjoy fishing for native

species in their native habitat, an opportunity that is rare in Arizona where most native fisheries

have been depleted.

PAOT (People at one Time)

High numbers of recreationists can have direct negatiyeacts to aquatic species and their
habitat in several ways. Fish can be displaced from favored habitats as a result of recreational
swimming and diving. Higher numbers of recreationists can also increase the likelihood of
introduction of nonnative invasse species, which are highly detrimental to native

southwestern fish species.

The Visitor Use Data Collection Project (Rotert 2012) indicates that 56% of the visitors to the
Fossil Creek Wild and Scenic Corridor go there to swim. Based on availablg,ghskimumber

of people that are presently able to access the corridor is estimated at 1100 PAOT. This means
that, under current conditions and at any given time, as many as 616 people may be swimming
in Fossil Creek. This undoubtedly has a negative ingrangtive fish in the creek, especially

the larger species (chub and suckers) which prefer deeper pools, and is where swimmers are
more likely to be.

Temporary Barrier

During the winter of 2009/2010 an unusually large flood deposited a slug of bouldétses,

and other sediments on the downstream side of the fish barrier and removed a natural
abutment. This event was exacerbated by unstable channel conditions resulting from the return
of flows to a stream that had been dewatered for over 90 years. @$sedf the abutment and

the deposited slug of boulders and sediment reduced the effective drop of the fish barrier.
Monitoring by the Coconino National Forest and Arizona Game and Fish Department (AGFD) at
the end of July 2011 resulted in the detectionsofiallmouth bass in Fossil Creek, mostly just
upstream of the barrier, but an individual was detected as far upstream as 1/8 mile

downstream of Sally May Wash.
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A temporary barrier was quickly installed upstream to contain the nonnative fish. Following
that, the estimated 80 torslug of boulders and sediment below the barrier was removed using

a specialized Wilderness crew from the Gallatin National Forest. Methods employed were
entirely nonmotorized and normmechanized and included breaking up large deu with

blasting as well as sledge hammers and star bit drills, and redistributing boulders and sediment
away from the barrier using grip hoists and rock bars. Except for replacing a natural boulder in
the barrier that was lost during flooding, the eftae drop of the barrier was restored by

removing this sediment.

In September of 2012, AGFD, FWS, and FS successfully salvaged and treated the infested reach.
Prior to treatment, a salvage operation was employed to relocate target native fish (cegiin a
classes) from the reach to be moved above the temporary fish barrier. Native fish were

salvaged using baited hoopnets, trammel nets, minnow traps, eldighing and angling. The
piscicide treatment (using rotenone) was conducted using rotermyeged sand for pools,

backpack sprayers for slack water, and drip buckets for riffles. The rotenone treatment was
stopped by detoxification using sodium permanganate at the bottom end of the treated reach.

Due to the amount and weight of chemicals, an MRD@&ysis was completed and approved in

May 2012 that recommended the use of a helicopter for sling load delivery of concrete,
equipment, and supplies and some use of motorized tools. NEPA was also completed.

In March of 2013, the BOR and a contract cangton crew repaired the permanent fish

barrier by constructing a concrete boulder in the gap left when a natural boulder was blown out
by floods. This concrete work effectively restored the four foot drop required to prevent non
native fish from movingipstream.

In April of 2013, the BOR, USFWS, USFS, and a contract crew deconstructed the temporary fish
barrier over a period of 5 days. The temporary barrier remained in place until the permanent
fish barrier was repaired. It was subsequently removed.

Habitat

Fossil Creek is located in the Mazatzal Mountains of central Arizona, and forms the boundary
between Yavapai and Gila Counties, as well as the Tonto and Coconino National Forests over
most of its course. Fossi l (perennidd streams, foowieg o f  Ar
from a complex of springs, known as Fossil Springs, 23 km through rugged and isolated terrain
before entering the Verde River.

Base flows from Fossil Springs are about 43 cfs (Weedman et al. 2005). For nearly a century,
howeva, flows in Fossil Creek were diverted for hydropower generation, and nonnative fish
invaded a large portion of the stream. In 2004, a mpdtitner fisheries restoration project was
initiated. A fish barrier was constructed on the lower portion of F@&asek (4.5 miles (7.2 km)
above the confluence with the Verde River), and nonnative fish species were removed from
Fossil Creek (Weedman et al. 2005). The fish barrier was constructed to prevent upstream
incursion of nonnative species from the VerdedRiviFull flow was restored to Fossil Creek in
2005 after decommissioning the Chibtging Power Plant.
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Carter (2007) and other cooperators conducted a visual survey of aquatic habitat in Fossil Creek
during fall 2007. The goal of this work was to findable habitat for native fish species that

were to be repatriated into the stream (spikedace, loach minnow, Gila topminnow, desert
pupfish, and razorback sucker). Fossil Creek upstream from the fish barrier was surveyed. The
stream was divided into tlee reaches. The lower reach (from the barrier upstream to the

lowest road access point) was described as being cabgand with a steep gradient,

turbulent riffles, bouldercobble substrate, deep pools, and deep runs. Fine sediment was also
present, lilkely generated from a nearby dirt road (Carter 2007). Habitat in this reach appeared
best suited for razorback sucker, but not the other fish species proposed for repatriation. This
reach supports sizeable populations of roundtail chub, desert suckerr&enoker, and

longfin dace; speckled dace is present in low abundance.

The middle reach (from the lowest road access point upstream to the former Irving power
plant) was dominated in 2007 by travertine formation. There was a larger diversity of habitat i
this reach, with some loach minnow habitat offered by shallow riffles. Towards the upper end
of this reach, more habitat typical of Gila topminnow and desert pupfish was available (Carter
2007) with an increase in abundance of backwaters and vegetateans margins. The middle
reach supports all five native fishes that were presenteovation.

The upper reach (Irving power plant upstream to the Fossil Springs dam and a small stretch of
stream between the diversion dam and Fossil Springs) contgieechore habitat complexity,

with variable gradient, current, depth, and substrates. Travertine formation continues
upstream from the former Irving power plant to about 1.25 miles (2 km) downstream from the
old diversion dam. Findings in 2007 for eaclcsps were as follows: 10 stretches of riffle

habitat suitable for loach minnow; 10 stretches of glde habitat for spikedace; three
backwaters suitable for Gila topminnow and desert pupfish, and two springs suitable for
topminnow. From the diversionaan to the springs, there was no travertine formation, and
Fossil Creek appeared more typical of other nearby streams (Carter 2007). More riffle habitat
for loach minnow, rurglide habitat for spikedace, and a few more spring sites and backwaters
were alsdfound, and appeared appropriate for topminnow and pupfish repatriation. The
upper reach supports four native fishes present-peaovation; longfin dace is present in low
abundance.

The stream sustained extreme winter flooding in 2008 and 2010 and &aapghat the only
repatriated fish species (see above) to established itself in Fossil Creek is Gila topminnow. It is
too early to determine if this species will survive in Fossil Creek in the future. Initial
observations indicate that the flooding thatcurred in January of 2010 redistributed stream
substrates and destroyed many of the travertine dams throughout the system, changing or
removing many pool and sieghannel habitats (including riparian vegetation) that had

developed behind them (Marsh et.2010). The system is dynamic, much as it was prior to the
early 1900s. Far from being a detriment to native aquatic species, natural flooding and related
habitat changes are generally beneficial, removing substrate embeddedness, and redistributing
both sediments and nutrients into the riparian zone and downstream. Recent habitat changes
in Fossil Creek do not appear to have harmed the previously established native fish species
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(Marsh et al. 2010), providing further evidence that native Gila basirafeskvelladapted to
flooding (Meffe and Minckley 1987).

Finding

Fish and aquatic resources are outstandingly remarkable in Fossil Gresdl Creek is home to
a diverse native fish community, presently comprise® ehdangered, threatened, candidate
or Forest sensitive species. This diverse community is unique in Arizonareseadtly
flourishes because of the removalménnative fishfrom the system High qualityand diverse
habitats for nativefish contribute to thefinding of outstandingly rem&able.

High water quality and a wide diversity of habitat types also support a wide diversity of
macroinvertebrates species. Macroinvertebrates provide the food base for many native fish,
and the wide diversity of these species in the system is unigits bwn right. The
interdependence among Fossil Creek native fish, invertebrates, and theickaaging habitat,
certainly contributes to the finding of outstandingly remarkable.
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Biological (Wildlife)

Criteria for Outstandingly Remarkable

Populatiors- The river or area within the river corridor contains nationally or regionally
important populations of indigenous wildlife species. Of particular significance are species
considered to be unique and/or populations of federal or state listed (or cateljdhreatened,
endangered or sensitive species. Diversity of species is an impagpett of this ORV.

Habitat — The river, or area within the river corridor, provides exceptionally high quality habitat

for wildlife of national or regional significae, and/or may provide unique habitat or a critical

link in habitat conditions for federal or state listed (or candidate) threatened, endangered, or
sensitive species. Contiguous habitat conditions are such that the biological needs of the
speciesare met Diversity of habitats an important consideration and could, in itself, lead to

a determination of “outstandingly remarkabl e

Wildlife Description
The followingwildlife evaluationsare based on comparisons with other wildlife and habitat in
the Central Highlands Planning Aread are greatly summarizeeere.

Populations:

A high diversity of indigenous wildlife is present in Fossil Creek. Based on actual observations
during limited wildlife surveys, Fossil Creek and its associated riparian thalg@ortroughly
200known bird, mammal, reptile, and amphibian species. There is potential fadditional

300 speciesf mammals, birds, reptiles, and amphibians to be present along Fossil Creek based
on the diverse habitat available.

There areabout eightyspecial status specidisat are present or potentially present within the
Fossil Creek drainage. Speciatisaspecies includiederallylisted or proposedspecies, Forest
Service sensitive specidrest Service Locally Important Speckasest Service maagement
indicator speciesand federal and state identified n&opical migratory birds Special status
wildlife species that are known to occur, or have existing or potehshitat, includesix
federallylisted or proposed species (Meait spotted owl, southwestern willow flycatcher,
western yellowbilled cuckognorthern Mexican gartersnake, narrelaeaded gartersnakend
Chiricahua leopard frog),7 Forest Service sensi@éspeciegTabled), 27 Forest Service
management indicator spees (Table5), and 27 neotropical migratory bird§able6).

Birds

A number of bird species of regional significance occur aealongFossil Creek. Common
blackhawks, a Forest Servioeanagement indicatospeciesnest all along Fossil Creekhe
Canmon Hackhawk is a riparian obligate and is considered a species of concern throughout
much of its range in the southwestern United States, in part dusutdancausedhreats to
riparian habitat. Previous studies indicated that native fish and amptshigere important

prey delivered to nedings, but these prey have undergone significant declines in many riparian
systems. In 2008 and 20®study documented prey delivery to 18 nests in four tributaries of
the Verde River drainage in centializona(Etzel, 2010) In Fossil Creek, fisltominated the
composition of prey brought to nests and this distinguished nests in this drainage from the
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other three (Oak Creek, Wet Beaver Creek, Red Tank Draw). In 2005;sckegguatic
restoration in Fossil Creek removadn-nativefish and increased water flo@Weedmanet al.,
2005) Since the restoration, an increase in native fispulationsof fifty-fold has been
documented(Markset al.,2010. The restoration of Fossilé&k may have created a scenario
where diets of nesting blagkawks in Fossil Creek were more similar to historical diets due to
an increase in native fish abundances.

While Mexican spotted owls are only known to nest just outside of the Fossil WSRgorrid
they historically nested in the riparian area, likely use the corridor for foraging during the
breeding season, and may spend considerable time in the corridor during the witierFossil
corridor is considered recovery riparian habitat for the Mexi spotted owl.

Suitable habitat for both the Southwestern willow flycatcher and yelloled cuckoo exists in
Fossil CreekLimited surveys have failed to result in detections of these two species, however
surveys efforts continueFossil Creek isapable of supporting populations of cuckoos and
flycatchers, especially as these species recover and reoccupy their historic range.

Other special status birda the Fossil WSR corridimicludebald andgolden eagls, zonetailed

hawk, American dipper,eBl | * s v i r e ¢ helted kingfighersperegairre balcamn,rand

Cost a’ s h,Otmenunnognimon ordpecial status birds observed in Fossil Creek WSR

corridor include osprey, Gimn d  Lweadpeskes, yellow warbler hairy woodpecker, violet

green swallow, western bluebirdvestern wood and greater pewees, juniper titmougeh
throated flycatcher, gray vireo, Towkkend’ s s
chinnedand blackthroated sparrows, canyam and spottedtowhees, yellowbreasted chat,

summer tanager, hooded oriole, Cordilleran flycatcher, gray yvib&mkthroated gray warbler,

| oggerhead shrike, Costa’'s hummilnigwea rwlgr IClrars,s
war bl er, Virginia’ spurpl@maifin, @nyon jay, drey flycaiches blaeld o wl
throated gray warbler,bantl ai | ed pi geon, | oggerhead shri ke,
Lawrence’s goldfinch, elf owl, and American b
Mammals

Mammal species of significance known to occur in thesk corridor includérizona gray
squirrel, a high diversity of bat species, beaver, river otter -tangd cat, coatimundi, and
various game species

Arizona gray squirrels are riparian obligates and their populations have declined concurrent
with the loss of southwest riparian woodlands. They are uncommon and only occur in limited
canyons within Central and Southern Arizona where water, walnuts, and acorns are available.
Arizona gray squirrels occur in all reaches of Fossil Creek. Their waniisraye often heard
before they are seen foraging on the ground or hopping through the canopy of riparian trees.

Bat surveys in Fossil Creek have documentedfie 28 species found in Arizona. The

dominant species captured were Mexican friaded bd, pallid bat,and California myotis

Forest Service Sensitigpecies captured includedl| | e n ’-lsrowkdaTpopwents end’ s bi g
eared and red bats. Other interesting species captured inclumea myotis, big fre¢ailed

bat and pocketed fredail bat Afascinating findingrom a 2011 effortvas the dominance of
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reproductive females; 90% of the 105 females captured were pregnant, lactating, er post
lactating. Despite fewbat roost inspectionsseveral occupied bat roosése known to occur in

cliff dwelings However, other roosts likely occur in natural structures such as underneath
loose bark on snags, in tree and snag cavities, under rocks, in the cracks and crevices of cliffs,
and in manmade structures such as bridges, buildings, and flume tunigster sources such

as earthen stock tanks, springs, seeps, and streams are important for bat drinking (lactating
females lose a third of the their body weight during each 12 hour roosting period) and for
foraging (due to the abundance of insectsginating from orflying abovethe strean).

Beaver are important for their role in creating dams; the resulting pools create wetland habitat
capable of supporting even more aquatic and terrestrial species than a purely riverine system.
Another riparian obliga, the Southwestern river otter likely occurred in Fossil Creek, since
they occurred in the Verde River, but they are thought to now be extirpated. While otter are
currently present in Fossil, itlikely they are thd_ouisiana subspecies of otter intnaced into

t he Ver de Ri vagerthanthe native sodt@v&stern gver otter that is considered
extinct.

While not all are special status species, there are many game mammals in Fossil Creek. Rocky
mountain bighorn were introduced into the \BeClear Creek area in 2006. Since then
populations have established in various portions of the Fossil W&S corridor. The Fossil area is
popular with hunters for hunting javelina, mountain lion, bear, mule deer and vihited

deer. Other game speciasthe Fossil Creek area include elk, bobcat, gray fox, coyote,

raccoon, cottontail and jackrabbits, squirrels, and raccoons.

Non-game mammal species include chipmunks, mice, rats, woodrats, skunk&ilathcats,
coatimundi, and numerous species oftkia Several species of skunks occur primarily within
riparian and other vegetative zones within close proximity to riparian areas and are especially
abundant in high use areas due to the presence of camp supplies and trash. Rock squirrels, cliff
chipmunls, whitefooted mouse, western harvest mouse, brush mouse, and wthiteated

woodrat are a few small mammal species that occur within the Fossil corridor.

Reptile and Amphibians

Reptile and amphibian species of significance in the Fossil corridor irsgudeal species of
leopard frogs and gartesnakes. The only viable population of lowland leopard frogs on the
Coconino National Forest persists in Fossil Cré¥lor to the restoration of the native fishery
in 2004 and restoration of full flows in 2B0lowland leopard frogs only persisted above the
Fossil Springs dam and were at record low numbeirsceSestorationefforts, these frogs are
recovering and recolonizing below the historic Fossil Springsddamstreambelow the large
falls but not so mch downstream of IrvingDue to restoration efforts, complex habitat, lack of
non-native fish, and limited crayfisthe lowlandleopard frogpopulation within Fossil Creek is
the most secure population in the entire region.

Chiricahua leopard frogs oar at higher elevations and are present within thgperwatershed
of Fossil Creek.
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While narrowheaded garter snakes amsbrthern Mexican garter snakes have not been
detected in Fossil Creek, narrdveaded garter snalshave beerdetected along the Vele

near Fossil confluencdt is unknown whether these two gartersnake species historically
occurred in Fossil Creek because there were no herpetological surveys prior to hydropower
operations (andhe resulting changes in habitat due to dewatering) at tarn of the 2@h
century. The travertinedominated portion of Fossil Creek with its dense aquatic vegetation,
pools, and slower flowgrovides optimal habitgtespecially for the northern Mexican
gartersnake

Arizona toad historically occurred ingsil but intensive herp surveys have not detected any
juveniles or adults. Arizona toads hybridize with woodhouse toads resulting in swamped
genetics. Toad tadpoles are frequently observed during surveys, but they are difficult to
identify to species.

Gila monsters are relatively frequently sighted in the Fossil W&SR corridor as well as along the
708 road out to Hwy 260.

Other special status herp species observed in Fossil Creek WSR corridor include Arizona black
rattlesnakes, Gila spotted whiptaitard, and Sonora mud turtle.

Table 4- Forest Service Sensitive Species List for Fossil Creek WSR Corridor

Common Name ‘ Scientific Name
Mammals
Western Red Bat Lasiurus blossevillii
Spotted Bat Euderma maculatum
Al | e nét-lsrowkdaBptp Idionycteris phyllotis
Pal e To wnearedBdt" s | Corynorhinus townsendii pallescens
Birds
Bald Eagle Haliaeetus leucocephalus
American Peregrine Falcon Falco peregrinus anatum
Common Blackawk Buteogallus anthracinus
Northern Goshak Accipiter gentilis
Abert’s Towhee Pipilo aberti
Reptiles and Amphibians
Narrow-headed Gartersnake Thamnophis rufipunctatus
Lowland Leopard Frog Lithobates yavapaiensis
Northern Leopard Frog Lithobates pipiens
Arizona Toad Bufo microscaphus microscaphus
Reticulated Gila Monster Heloderma suspectum suspectum
Invertebrates
Nokomis Fritillary Speyeria nokomis nokomis
Nitocris Fritillary Speyeria nokomis nitocris
Four Spotted Skipperling Piruna polingii
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Table 5 - Management Indicator Species within Fossil Creek WSR Corridor

Species Indicator Habitat
Abert squir|Early seral ponderosa pine
Northern gojLate seral groch dweerotsiac gaii mds .v
Pygmy nut hajLate seral ponderosa pine
Tur key Laser al ponderosa pine
EIl k Early seral ponder osa -pime,
Hairy woodp|Snag component of ponder osség
fir
Vi ogdreeen SwgCavity nesting habitat in j
Western blu|lFore@stniongs in ponderosa pi
Mul e deer Early seral -asmpiemermand pi ny(
Juniper (Pl|Late seral and snpaghtcpeponeé
Pronghorn Early and | ate seral grassl
Asthhroated |{Ground covijeuniimempi nyon
Gr aye o i Tree density in pinyon juni
Townsend’s Juni per berry production
Northern FIl|Snags ifjnumiipnggronwoodl| ands
Spotted Tow|Successional-jamages afmdpismy
chaparral
Bl acchki nned s Shrubitdyvéenschaparral
Savannah sp|Grass species diversity in
Bl achk oated [Shrub diversity in desert ¢
Canyon towh|Ground cover in desert srul
Lucy’'s warbjLow elevation riparian
Yelbopwasted|Low el eamntaon rip
Bell ' s vire|Weddlevel oped riparian under
Summer tana|Tal |l mat ure riparian trees
Hooded orio|Medi-auimed riparian trees
Western woo|Riparian
Common -hlalwkc|Low el evation riparian
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Table 6 - Neotropical Migratory Birds within Fossil Creek WSR Corridor

Species Relative Status Habitat Preference
Abundance
Cordilleran Flycatcher Uncommon Summer Ponderosa pine
Olive Warbler Rare Migrant Ponderosa pine
Greater Pewee Intermittent Summer Ponderosaine
Grace's Warbler Fairly Common | Summer Ponderosa pine
Lewis' Woodpecker Rare Transient | Ponderosa pine
Flammulated Owl Fairly Common | Summer Ponderosa pine
Purple Martin Uncommon Summer Ponderosa pine
Pinyon Jay Fairly Common | Irregular Pinyan-juniper
Gray Vireo Rare Summer Pinyonjuniper
Gray Flycatcher Uncommon Summer Pinyonjuniper
Blackthroated Gray Warbler Fairly Common | Summer Pinyonjuniper
Bandtailed Pigeon Fairly Common | Summer Drainages in pinyojuniper
Loggerhead Shrike Fairly Common | Winter Pinyonjuniper, chaparral, desert
scrub, grasslands
Blackchinned Sparrow Uncommon Summer Chapatrral
Virginia' s Warl Chaparral
Canyon Towhee Fairly Common | Resident Desert scrub
Costa's Hummingbird Rare Summer Desert scrub
Crissal Thrasher Fairly Common | Resident Desert scrub
Sage Sparrow Fairly Common | Winter Desert scrub
Bendire's Thrasher Rare Summer Desert scrub
Lawrence's Goldfinch Intermittent Migrant Riparian, desert scrub, grasslan
EIf Owl whitneyi) Rae Summer Desert scrub, riparian
Bell's Vireodrizonae) Fairly Common | Summer Riparian
Yellow Warblerspnorana) Common Summer Riparian
Gila Woodpecker Common Permanent | Riparian
Phainopepla Common Summer Riparian
American bittern Rare Migrant Riparian

Habitat

The conservation value of riparian areas is disproportionate to their spatial extent, particularly
in arid and semarid environmentgMiller et al.,2003) Riparian areas comprise less than 1% of
the western landscape, but provide habitat féret majority of breeding bird species of the

West. Less than one percent of the Coconino and Tonto National Forests are comprised of
riparianareas but riparianhabitat isthe mog productive biotic community ithe southwest.
Riparian areas are a dwimaly) resource; in the Western U.&ss than 20% of historic levels of
riparian still exis{Belskyet al.,1999)

Confounding the loss of riparian habitat is the number of animals dependent either entirely or
partly on riparian areasRiparian areas lwhor some of the most diverse avian assemblages in
North AmericaJohnson et al., 1977) (Ohmart, 1998)pwards of 80% of southwestern wildlife
speciegChaney et al.1990)and approximately 60 to 70 percent of western bird species
completelydepend on iparian areagOhmart, 1996) Breeding bird densities along the Verde
River were found to be in excess&ti0pairs per 100 acreCarothers et al., 1974)his
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represents the highest avian population density per unéaaever recorded in North America
(Johnson et al., 1977)Given that FossCreekis contiguous to the Verde River, and that the
travertine in Fossil Creek supports even more complex habitat than the Verde River, it is very
likely that breeding bird dentsés along Fossil Creek are similar to or even higher than those
along the Verde River.

Riparian areas also provide critical resources for migrating f8ttvenset al.,1977)(Knopf &
Samson, 1994fSkageret al.,1998) Riparian corridors, in particular, facilitate faunal mixing
on a broad, regional level (Knopf and Samson 1994), especially at the interface of different
biomes or ecoregiongSogge et al., 2005When compared t@ther Verde tributaries

(including the Vede River)FossilCreekis the onlyintact perennial systerwith continuous

flow without anywater diversionsn Aiizona Fossil Creek provides the only uninterrupted
system between the Verde and the Mogollon Rim. This unfragmented system not onlyesrovi
contiguous habitat for riparian obligates, it also provides a contiguous corridor for wildlife
species moving through during dispersal or migration.

As stated in théish and aquatic resourcesection,Fossil Creékgparianareais unusual
comparedto most riparianareas because it is travertirdominated. The deposition of

travertine and creation of travertine dams has resulted in the impoundment of sediments and
the formation of terraces that support a variety of submergent, floating, emergesrhdceous,
and shrubby habitat components. The floristic diversity of aquatic and riparian vegetation
provides a variety of physical structures, which in turn supports a wider diversity of wildlife
species. In addition to the floristic diversity, the peace of travertine has greatly increased

the diversity of pools, riffles, glides, runs and backwaters, all of which prawuiilerse array of
habitat fornumerous wildlife species.

In addition to the riparian habitat, where the floodplain widens, thare important areas of

mesquite bosques adjacent to the riparian corridor. Mesquite bosques provide very critical

nesting and foraging habitat for certain species suchasydllowl | ed cuckoo, Bel |’
warbler, and verdin. While it is imp@untt to protect the riparian vegetation, it is also to

maintain the adjacent mesquite bosques.

The presence of introduced plants and weeds from historic and ongoing human disturbance in
Fossil Creek is evident in most sections of the creek from the spdimgn to the confluence of

Fossil Creek with the Verde River. Even though the Coconino NF has continued to treat the high
priority invasive species along the riparian corridor invasive weed populations continue to
expand, even though the forest had inesed survey and treatment efforts. There has been a
similar increase in the number of individual populations of class A species mapped in the

project area, indicating a rapid rate of spread.

Findings
Wildlife is outstandingly remarkabfer both populatons and habitat.

Populations
Although thorough surveys are limited, Fossil Creek and its associated riparian habitat is known
to support roughly 200 bird, mammal, reptile, and amphibian species. There is potential for an
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additional300species of to be gegsent along Fossil Creek. There mmeghly 80special status
species present or potentially present within the Fossil Creek drainage. The diverse habitat,
along with portions free of nomative fish and crayfisisupport regionally important

populatiors of species such as the common black hawk and the lowland leopardTineghigh
diversity and abundance of wildlife and rare speceasl the regional importance of the
riparianareafor several rare speciesxemplify the outstandingly remarkable valugféered by
Fossil Creek.

Habitat

FossilCreekis the only intact perennial system with continuous flawthout any water

diversionan Arizona Fossil Creek provides the only uninterrupted system between the Verde
and the Mogollon Rigand spans and comtts a number of biotic communities from upper
Sonoran deserscrub up through ponderosa pine forests. This unfragmented system not only
provides contiguous habitat fapecies that can only survive in riparian hahitatlso provides

a contiguous cordor for wildlife species moving through during dispersal or migration. In the
travertine-dominated reaches, the deposition of travertine and creation of travertine dams has
resulted in the impoundment of sediments and the formation of terraces that siuppwuariety

of submergent, floating, emergent, herbaceous, and shrubby habitat components. The floristic
diversity of aquatic and riparian vegetation provides a variety of physical structures, which in
turn supports a wider diversity of wildlife specids. addition to the floristic diversity, the
presence of travertine has greatly increased the diversity of pools, riffles, glides, runs and
backwaters, all of which provide a diverse array of habitat for numerous wildlife spddies.
diversity of this umque habitat demonstrates the outstandingly remarkablédlife habitat of

Fossil Creek
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Pre-History

Criteria for Outstandingly Remarkable

The river or area within the river corridor contains a site(s) where there is evidence of
occupation or use by Nat Americans. Sites must have rare or unusual characteristics or
exceptional humasnnterest value(s). Sites may have national or regional importance for
interpreting prehistory; may be rare and represent an area where a culture or cultural period
was fiist identified and described; may have been used concurrently by two or more cultural
groups; or may have been used by cultural groups for rare or sacred purposes.

Pre-History Description

The Fossil Creek Wild and Scenic Rigetdoris known to contairarchaeological evidence of

the occupation and agricultural modification and wfehe Fossil Creek floodplaiterraces,

and hill slopes by people from prehistoric to modern times. There is evidence of the occupation
of people related to the prehistoridohokam and Southern Sinagua cultural traditions over a
period of at least 600 years, and there may be sites from as long agoC@16 12,000 years.

The bulk of the prehistoric material known from tRessil Creek WSRrridor is ascribed to

one or he other of two central Arizona archaeological traditieddohokam and Southern
Sinagua. There have not been any formal archaeological excavations of any sites within the
corridor, so it is difficult to assign sites from the early agricultural periodtteeedf these

cultures with any certainty. Eventually, a recognizable cultural boundary developed sometime
around 1300 AD in roughly the same location as Fossil Creek. To the north, the settlements
along the Verde River appear to have been tied, relapedllied with those in the Middle

Verde Valley. For the most part, these sites are assigned to the Southern Sinagua cultural
tradition. To the south, the sites appear to have been part of a cultural development that
spread east and west on both sidefstioe Verde River from the Agua Fria River to the Tonto
Creek divide, known informally as the “Verde

Finding

Many of the sites within thé&ossil Creek WSR corridoeet the criteria to be listed on the
National Register of Historic Places. Hwere none of these sites is substantially differé&im
numerous sites found in the Verde Valley and along the Mogollon Rim. The differences
between the prehistoric sites inside and outside the corridor would not be obvious to the
typicalFossil Creek WRisitor. There is nothing known from the archaeological record
indicating that Fossil Creek fostered any uniguehistoriccultural developments. Although
clearly significant, therehistoryof Fossil Creek does not rise to the level of outstandingly
remarkable
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Apache and Yavapai Traditional and Contemporary Cultural Values ORV

Criteria for Outstandingly Remarkable

The river or area within the river corridor contains a site(s) or feature(s) associated with a
significant event, an important persont a cultural activity of the pasir presentthat wasor is

rare, unusual, or onef-a-kind in the region. Many such sites are listed on the National

Register for Historic Places, which is administered by the National Park Service. A historic site(s)
andor feature(s) in most cases is 50 years old or oldédrere may also be locations of

exceptional cultural value or importance to Indian tribes.

History and Traditional Cultural Uses Description

There were two notable concurrent historic occupations @é$fl Creek, one by the indigenous
Apache and Yavapai and one by Aragigineers and workers associated with hydropower
generation

Apache and Yavapai

The occupation of th&ossil Creek WSR corridiyr the Apache and Yavapai began several
millennia agaand extends into the 1950sThe archaeological evidence is not conclusive, but
some researchers have suggested that the Yavapai entered the Verde Valley as early as the
13th Century(Pilles, 1981) The details surrounding tteerival of the Apache are equally
uncertain, but the Apache likely had entered the area by 150Q@Ipin et al., 2003)KenCairn

& Randall, 2007) Both groups have occupied Fossil Creek at least intermittently since their
arrival in theVerde Valley. Certain Apached, to a lesser extent, Yavapai clans consider Fossil
Creek to have been a central part of their home territory from the beginning of memory
(Randall et al., 2009)Although both the Yavapai and Apache livecbanadic lifestyle, the

Apache in particular developed farmland along Fossil Creek and would have returned seasonally
to plant and harvest crops.

The Apache likely would have been in residence along Fossil Creek when the first Europeans
made their way intovhat is now Arizona, although the early Spanish explorers never set foot in
Fossil Creek. The rough terrain surrounding Fossil Creek initially would have insulafég@Rhe
corridorfrom the incursion of Anglo settlers that began streaming into the Véfaléey in the
1860s. Life along Fossil Creek probably remained largely unchanged ul#ieth860s and

1870s, when théJ.S.Cavalry pursued an active campaign against the Yavapai and Apache
throughoutCentral and SoutherArizona.

Then everything chaged in just dew shortyears. By 1873, only a few families were living in
secrecy along Fossil Creek, remaining hidden from government troops. Some of these families
survived through the entire Reservation Period (approximately 1871 until 1900) widveunt

being sent to San Carl@Billes, 1981{Randall et al., 2009)These few individuals provided an
unbroken cultural ontinuum between the people whose traditional religious practices
predatedcontact with Anglo settlerand those who were either forcear born onto
reservationsandsubjected to practices aimed at erasing their traditions duringrtheghly30

years ofincarceration It would be impossible to measure the import of the individuals who
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spent this period limg isolated along Fossil Creek in renewing the traditional culture among
those who eventually returned from San Carlos.

Once the threat of Indian raids had been eliminated, settlers started to explore Fossil Creek.
However, the geology of Fossil Creetvpdes little arable land, and there is scant evidence that
non-Indians spent much time along Fossil Creek in the 1800s. An isolated parcel of land was
homesteaded in 1906, but very little is known about how the homesteaders fit into the larger
history ofFossil Creek.

The seclusion of Fossil Creek changed in 1900. This is the year Lew Turner filed for water rights
in Fossil Creek. This set the stage for the long process that eventually resulted in the
development of the Childbving Power SystertEffland & Macnider, 1991)The rough

topography of the area has always made Fossil Creek an isolated place, even to this day, but the
construction of the power plant brought with it the bustle of activity that would continue for

more than a century.

The construction of Childsving played a critical role the return ofthe Yavapai and Apache

to Fossil CreekBoth the Yavapai and Apache were beginning to leave the reservations at San
Carlos, Fort McDowell, and elsewhere in thelyed900s. Many returned to familiar places

along the Verde River and the Mogollon Ranly to find that settlers had taken over their
traditional homelands. Others left the reservations in search of wage jobs. This sudden flood
of Indians in need ofraployment and space where they would Gkowedto set up camps for
their families coincided with the need for huge amounts of manual labor to construct the
Childslrving system. Many Apache aMdvapai found jobs working along Fossil Creek. Some
of thembrought their families and stayed, either doing maintenance on the power generating
system afternitial construction was completed or farming along Fossil Creek.

The construction of the power system provided employment for a large number of Apache and
Yavapai who were just moving off the reservation at San Carlos and trying to make new lives in
the face of huge changes that had occurred on their traditional lands during thgie&0

absence. It provided an economic support system located within didard@ndscape filled

with spiritual meaningfor these families to rebuild their lives after decades spent on
reservations.Whether they worked for the power company or not, the families newly returned
from the reservations would have reconnected with ihdividuals who managed to survive

along Fossil Creek through the Reservation Peridee return of people to their traditional

territory, rich with mythical significance, and a reconnection with traditional practitioners who
escaped the effects of resaation life likely reinvigorated traditional religious practices.

By the mid 1950s, much of the work in the power plants had been automated, and very few
Indians remained on the payroll. TihGarms had also been abandoned as families moved onto
reservaton landsin the Verde Vallegr closer to towns where wage jobs were easier to find.

The last of theApachecamps werébulldozedby AP3n the early 1950s, thus ending the long
history of Apache and Yavapai residential occupation of Fossil Creek f(RRewetall et al.,

2009). Traditional Apache camps left little permanent archaeological evidence, and the sites in
the Fossil Creek WSR corridor are no exceptidonwever, Fossil Creek continues to be

Page 32 of 43



Fossil Creek Wild and Scenic River Resource Assessment
Version February 27, 2017

recognized as a place of special religious importancadny traditional Apache and Yavapai
(KenCairn & Randall, 20QRrajl & Randall, 2009Randall et al., 2009).

Childs-Irving Hydroelectric Project

Fossil Creek was the site of the first hyldgic power system iArizona which facilitated the
development of mines in the Prescott, Jerome, and Humboldt areas. These mines did much to
drive the economy of Arizona, and the metals they produced helped the United States build a
place for itself amog the leading nations of the world. ChHldging was also supplying g

70% of the power for Phoenix in 19@Bffland & Macnider, 1991)The Child$rving system was
listed on the National Register of Historic Placesd@llto recognize both its accomplishment

as an engineering and construction feat and its contribution to the economic development of
Arizona.

The process of returning natural flows to Fossil Creek led to the dismantling and removal of
much of the Childdrving power generating system over the pdstade There is scant
evidence of this astonishing engineering accomplishment left on the lands&jen the small
communities that generations of plant workers and their families called home are hardly
recagnizable. There are still interpretive opportunities related to the power system, but the
significance of the remaining features would not be obvious to the typical visitor without
specific explanation.

Traditional and Contemporary Cultural Use

It is impcssible to unravel the sacred from the secular when considering the traditional cultural

use of any landscape by Indian tribdsowever, Fossil Creakd thecanyon it liesn clearly

rise to the highest level of importance for tribes. The Apache andpdavacupied the Fossil

Creek WSR corridor from sometime in prehistory through historic tiniéss area plays

prominently in their mythologies The Apacheiaintain many place names associated with

features in and adjacent to the corrid@orth, Senior, & Foster, 20q¥jncent Randall and

Chris Coder, personal communication, March 30, 20Fbssil Cregiays a role in several

Apache creation storiesnd other significant storieérajl & Radall, 2009)Krajl & Randall,

2009) Apache el ders have identified several | oca
(significant beyond (MnbeatiRandatl and ©htisscCdderbperschad acr e d”
commurication, March 30, 2011; Bob Bear, personal communication, March 12).2@80&che

elders with the Yavapapache Nation have requested that the Coconino and Tonto National

Forests assist them in nominating a portion of the Fossil Creek WSR corriderNatibnal

Register of Historic Places as a Traditional Cultural Property. BoWavapai andpache

continue to conduct ritual visits to Fossil Credke tribes have clearly demonstrated that

Fossil Creek has exceptional traditional cultural valueatious Apache and Yavapai groups

(Randall et al., 2009).

Finding
Fossil Creek played a significant role in two interconnected stories that were occurring in the

first half of the 20th century. Unfortunatelyhere is very little visible evidence leédt attest to
the fascinatinghistory of hydropower generatiothat has played out along Fossil Creek over
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the past 100+ yearsThe interpretive opportunities that remain would certainly benefit visitors
but are not outstandingly remarkable.

However, the orridor holds exceptional cultural value to several local tribégssil Creek was a
traditional territory of the Yavapai and Apache, andiés one of the first places that many
families returned to after being allowed to leave distant reservatiofiseYavapaApache

Nation has provided oral evidence that Fossil Creek has in the past and continues to play an
important rolein their traditional practices andpiritual welbeing. Thus, historyand

traditional and contemporaryultural usesas it relatedo past and modern tribal use an
outstandingly remarkable value.
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Riparian Communities and Botany

Criteria for Outstandingly Remarkable

Populations- The river, or area within the river corridor, contains nationally or regionally
important populationsof indigenous plant species. Of particular significance are species
considered to be unique and/or populations of federal or state listed (or candidate) threatened,
endangered, or sensitive species. Diversity of species is an important consideraticoudhd

in itself, lead to a determination of outstandingly remarkable.

Habitat - The river, or area within the river corridor, provides exceptionally high quality habitat
for plant species indigenous to the region. Of particular significance is hahitaideral or

state listed (or candidate) threatened, endangered or sensitive species. Diversity of habitats is
an important consideration and could, in itself, lead to a determination of outstandingly
remarkable.

Riparian Communities and Botany Description

Theriparian community and associated botanical features are being assessed within the Central
Highlands Planning Are&treams and rivers used to provide comparisons to Fossil Creek
riparian vegetation include Tonto Creek, Tangle Creek, East VerdeHagler Creek, Canyon
Creek, West Clear Creek, Oak Creek, Wet Beaver Creek, Dry Beaver Creek, and Christopher
Creek. Within the éhtral Highlands planning areaiparian vegetation is described as being
composed of mixed broadleaf, cottonwoadllow, mesquite, and strand vegetation (apan

obligate plants adapted to flood events).

At a broad scale, riparian areas in the western United States comprise less than one percent of

the landscape, making them a unique feature in Arizona. Of that one peareestimated

95% of riparian habitat has been altered, degradaddestroyed through a variety of human
influences(Krueper, 1996)At t hi s scal e, Fossil Creek’”™s ripa
unique or rare becawsimpacts to much of the vegetation have been minimal over the years

(Smith & Bender, 1973particularly above thé-ossil Springgam which dewatered a section of

Fossil Creek for hydroelectric power generatidst.the @&ntral HighlandsPlanningAreascale,

the dominant riparian communities present in most of Fossil Creek are typical of other streams

and rivers within the planning area and would not be considered unique or rare.

Riparian vegetation in Fossil Creek is domindtgdeciduous trees including Arizona sycamore
(Platanus wrightii), Fremont cottonwood (Populus fremontii), willows (Salix spp.), Arizona alder
(Alnus oblongifolia), velvet ashRraxinus pennsylvanica var velutina), and, to a lesser degree,
mesquite Prosopis spp.) and Arizona walnutuglans major). A wide variety of shrubs, forbs,
grasses, mosses, and ferns occupy the understory along the banks and floodplains of the creek.
Species diversity is rich, particularly around Fossil Springs and downstrébendiversion dam
(Northern Arizona University, 2005Below the dambecauseof historic water diversion,

diversity is less rich and tree species become less dominant as the creek approaches the Verde
River. Age class divéysappears to follow a similar trend.

The richness of species diversity around Fossil Springs led to the creation of the Fossil Springs
Botanical Area in 198fVong, 1996) The Botanical Area is approximately 26 acreszm si
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Many endemic species were identified within the Botanical Area in the proximate uplands as
well as immediately adjacent the springs, and many of those endemic species were specific to
individual springs and to the geology of the canyon containingilFoseek. In addition, the

Botanical Area has experienced less human disturbance (grazing, farming, habitation, etc.) than
other areas with similar riparian communitieds of 2003, 166 species of plants have been
recorded in the Botanical Area. In theoader Fossil Creek planning area, 314 species of
flowering plants and ferns have been documented. This is only a partial inventory of the 5th
code watershedNorthern Arizona University, 20Q5)

The presence of threateneéndangered, or sensitive species in the Botanical Area has not
been fully determined at this time. There have been numerous surveys over the years and
several plant lists are available for the greater Fossil Creek planning area. The species listed
belowhave been collected in Fossil Creek or identified as having potentially suitable habitat
within the larger Fossil Creek Planning Afiearthern Arizona University, 2005)

Table 7 —Forest Sensitive and Rare Plant Species in the Fossil Creek Area

Species Status

Aravaipa sages@lvia amissa) Forest sensitive, habitat

Arizona giant sedg&grex ultra) Forest sensitive, habitat

Gila rock daisyPerityle gilensis var. Forest sensitive, habitat
salensis)

Hualapai milkwort Polygala rusbyi) Forest sensitive, habitat

Tonto Basin agavégave delmateri) Forest sensitive, habitat

Met cal f e’ Besmodiumk t I Endemic, rare, collected
metcalfei)

Fossil Hill Creek bedstra@d]ium Endemic, raregollected

collomiae)

Ciliate rock daisyperityle ciliate) Endemic, rare, collected

Riparian vegetation as a source of food for aquatic biota through decomposition during
travertine formation in Fossil Creek has been documented by Marks @0&i6) The

importance of litter quality and species diversity has been linked to richer aquatic biota
diversity(Leroy & Marks, 2006)it is difficult to separate the riparian community of Fossil Creek
from the presence and diversity of natifish species and macro invertebrates that feed upon
the vegetation as it is broken down through the development of travertine dams and take
shelter in various components of the vegetation along the creek.

Finding

As stated above, the riparian communitigil®ng Fossil Creek are not unique within the Central
Highland Planning Area he botanical diversity of theparian vegetation ismportant, but

does not rise to the level of outstandingly remarkabfdthough potentially suitable habitat
exists withinthe Fossil Creek WSR corridor, threatened, endangered, oitisenspeciehave

not yet been documentedRiparian communities and botanical resources arenaportantbut
not outstandingly remarkable value.
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Free flowing Character and Water Quality (Quantity)

Criteria for River Value
The river may be known regionally or nationally for thagnitude ofits springfed dischage.

The magnitude and uniformity of the river’ s
within the region or nation.

The river mg have exceptional water quality characteristics including but not limited to the
water’s clarity, chemistry, and temperature.

exemplary within the region or nation.

Water Description
The Central Highlals Planning Area is the unit selected for assessing whether the water
characteristics of Fossil Creek are significant at a regional scale.

Magnitude of discharge from Fossil Springs

Fossil Spngs is one of the fewnmanipulated major springs left in th&est(Northern Arizona
University, 2005) Fossil Springs emerges overOf-foot (305-meter) reach of channel in a

spring complex formed from more than 60 individual spring orifices tiehédrge from just a

few litersper mnute to more thanl0 cfs 280 Is). Continuous spring discharge data has not
been collectedbut monthly flow data collected by the Forest Service in support of an instream
flow water right application recorded flows ranging from abdGtto 52 cfs{130to 1500 I's)
(Nelson, 2003) Discharge from the springs forming Fossil Creek is more than twice that of any
other spring or spring complex in the Central Highlands Planning Aréhe State of Arizona,

the only springs witlllischarge greater than that of Fossil Springs are Blue Springs which
discharge into the Little Colorado River above the Grand Canyon at a rate of2&tfocits

(6370 I/s)(ADWR, 2009rmnd Havasu Spring that forms theginning of perennial flow in

Havasu Creek and flows at a rate of ab6bitcfs {840 I/9 (ADWR, 2009)Havasu Creek is
internationally renowned where it flows over a series of waterfalls and pools orl#vasupai
Indian Reservationlapeats Spring in the Grand Canyon is similar in size to Fossil Springs,
flowing at a rate of aboud2 cfs {190 I/s)(ADWR, 2009)

Assessment:
The magnitude of the discharge from the springs représarrare and exemplary feature at a
regional scale and within the state as a whole.

Magnitude and Uniformity of Baseflows

Continuous flow measurements have not been collected for Fossil Creek and changes in stream
flow as the creek flows in the downstam direction are not knownThe US Geological Survey

has recently installed a continuous recording flow gauge in Fossil Creek at the bridge, so our
knowledge will inceasel this area Flow measurements collected from the springs are

assumed to reflect &seflows in the creek and range fratl to 52 cfs1130 to 1500 I/s) These

flows are greater than most of the major tributaries to the Salt and Verde Rivers, all of which
have much larger contributing watershed areas than Fossil Creek. Only the Bechrl
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White River, which form the headwaters of the Salt River and the 4staims of the Salt and
Verde Rivers, have greater baseflows than Fossil Creek.

The uniform nature of the discharge from the springs maintains a constant baseflow in Fossil
Creek which is an unusual characteristic of stream flow in the regteaxly reports of Fossil
Creek remarked on the uniformity of the discharge from Fossil Spiiwtgsson, 1910)The
uniform nature of this discharge (as welltae magnitude of the discharge) was the
characteristic that made Fossil Creek attractive as a hydroelectric power source.

Assessment:

The magnitude of baseflows in Fossil Creek is probably best described as uncommon on a
regional basis but would probabhot be unique, rare, or exemplary at a regional scale. The
uniform nature of baseflows however is an exemplary feature of Fossil Creek and is significant
on a regional scale

Water Quality Characteristics

Water quality in Fossil Creek is dominated by lthsge from Fossil Springs during most of the
year. Water infiltrating into the ground from recharge areas above the Mogollon Rim dissolves
limestone as it percolates through the sedimentary formations below the rim. Carbon dioxide
is dissolved into the ater during the limestone dissolution process and emerges at Fossil
Springs at pressures up to 150 times greater than atmospheric cond{iitaisisaet al.,2003)
Outgassing of the dissolved carbon dioxide, primarily in areas of turbulence, results in
supersaturation with calcium carbonate. Once a critical level of supersaturation is exceeded,
the CaCQprecipitates to form travertine deposits. Travertine deposition is one of the unique
features of Fossil Creek and is a contributing element for idengifgther outstandingly
remarkable values associated with the creek.

Fossil Creek is the only creek within the Central Highlands physiographic region that is
dominated by travertine forming water chemistry. Tonto Natural Bridge on Pine Creek has
activelybuilding travertine deposits that form before discharge from the springs reaches Pine
Creek. Havasu Creek in the Colorado Plateau region is well recognized for its trafoentimeg
characteristics and the beauty of its travertiddeminated waterfalls ad pools have an
international reputation.

The temperature of the water discharging from the springs is relativelynweanging from 67

to 72° F.(19°to 22° C.)in samples collected by Malusa et @003). The relatively warm
temperature of the watedischarging from Fossil Springs is uncommon but not rare or unique
for the region. Other springs discharging from the Mogollon Rim have similar water
temperatures(Parker et al.2004)

Water clarity is exceptionally clear during baseflow conditionsads substantially to the
scenic and recreational qualities of the creek.

Thepublic has recognized the exceptional water quality characteristics of Fossilaéhke
state of Arizona has included the creek in the list of Outstanding Arizona Wa#teadlable
water quality data suggests the creek has excellent water QUADEQ, 2008)The state of
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Arizona has designated twentwo stream reachess Outstanding Arizona Water$en other
streams within the Central Higimids Planning Area have been designatébese include seven
stream reaches on the Apache Sitgreaves National Forest on the far eastern end of the planning
area and two stream reaches (Oak Creek and West Fork Oak Creek) in the Verde River basin in
addition to Fossil Creek.

Assessment:

The Calcium Carbonatimminatedwater chemistry of Fossil Creek is a unique feature of the
water of Fossil Creek within the physiographic region. The clarity of the water is unusual for the
region. Recognition by the stass an Outstanding Arizona Water is significant at the regional
scale. The combination of these factors results in a finding that the water quality characteristics
of Fossil Creek are unique, rare, or exemplary at a comparative regional scale.

Finding

Thewater of Fossil Creek is a unique feature that is significant at a regional scale. This
conclusion is based on the magnitude of discharge from the springs forming the perennial reach
of Fossil Creek, the uncommon, magnitude and uniform nature, of bagefloFossil Creek,

the water quality characteristics of Fossil Creek that are reflected in the unique nature of the
supersaturation with respect t€aC@g the unusual clarity of the water, and the recognition of
Fossil Creek as an Outstanding Arizona WaBased on these findings, watecaried forward

as a river value with the same standing as ¢hiéstandingly remarkable vals®f Fossil Creek.
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Larry Vogel Recreation, Special Uses Tonto National Forest, Paysc
Ranger District
Kyung Koh Recreation Southwestern Region, FS

Charlotte Minor

Recreation and Sceneriproject
Lead

Coconino National Forest,
Supervisor’'s

Mark Schwab Geology Southwestern Region, FS

Polly Haesig Geology Coconino National Forest,
Mogollon Rim Ranger Distric

Mike Childs Fish and Aquatic Resources Coconind\ational Forest,

Red RocRanger District

Janie Agyagos

Wildlife, Fish and Aquatic
Resoures

Coonino National Forest,
Red RocRanger District

Travis Bone

Cultural Resources

Coonino National Forest,
Red RocRanger District

Debbie Cress

Riparian and Botany

Tonto National Forest

Laura Moser

Botany and Invasive Species

Coconino National Fosg,

Supervisor’'s

Grant Loomis Water Tonto National Forest
Supervisor’'s
Amina Sena Hydrologist Coconino National Forest,

Red Rock Ranger District

Rory Steinke

Soil Scientist/Hydrologist

Coconino National Forest,
Supervisor’'s

Matt Johnson Wildlife Colorado Plateau Research
Station
Christopher Calvo Wildlife Colorado Plateau Research

Station

Shaula Hedwall

Wildlife, Fishand Aquatic
Resources

U.S. Fish and Wildlife Servic

Jane Marks

Fish and Aquatic Resources

Northern Arizona Unersity

Jerry Stefferud

Fish and Aquatic Resources

Consultant, Retired USFS

Sally Stefferud

Fish and Aquatic Resources

Consultant, Retired USFWS
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